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Methicillin-resistant Staphylococcus aureus (MRSA) is increasingly recognized
responsible for hospital-associated (HA-MRSA) and community-associated (CA-
MRSA) infections. The impact of long term MRSA infections on the clinical status
of CF patients is increasingly recognized, although the role and genetic background
of MRSA has not been thoroughly investigated.
The aim of this study was to investigate the genetic characteristics of MRSA strains
involved in persistent lung infections in CF patients. SCCmec typing of all isolates
was performed to assess whether they represent CA-MRSA or HA-MRSA, and
their genotype was investigated by means of Multi Locus Sequence Typing (MLST)
analysis. Sixteen MRSA isolates from four persistently infected CF patients were
collected over a 6-year period (2004–2009).
The same SCCmec type and/or genotype persisted for a few years (from
2 to 3 years). SCCmec type IV was detected in 8 strains isolated from 3 patients,
while only four strains isolated from 3 patients were HA-MRSA. ST228, ST8 and
ST239 genotypes were observed in patients for at least 2 years. Only one patient was
persistently infected with the same genotype (ST5) during the whole study period.
Isolates belonging to four known epidemic clones, representing two HA-MRSA and
two CA-MRSA lineages, were found in each studied patient.
These data suggest that the genetic characteristics of MRSA strains involved in long
term pulmonary infections are highly variable and require further investigation in
order to clarify their different pathogenetic potential.
This work was supported by Italian Cystic Fibrosis Research Foundation (grant
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Background: Presence and persistence of Methicillin-resistant Staphylococcus
aureus (MRSA) is associated with lower lung function and worse prognostic. We
analyse S. aureus (MRSA and MSSA) population dynamic in a large period of time
in 4 CF-patients.
Patients and Methods: Two DF508 homozygote patients and another two with
a minor mutation that could not be identiﬁed (NI) were included. Antibiotic
susceptibility was determined by the agar dilution method. Genetic diversity was
analyzed by PFGE-SmaI, MLST and spa-typing methods. pvl carriage and SCC
characterization were done by speciﬁc PCR.
Results: Coexistence of both MRSA and MSSA isolates, and also Pseudomonas
aeruginosa were observed in the 4 patients. The ﬁrst DF508-patient presented
36 MRSA and 9 MSSA isolates along 13 years (1996–2009). MRSA corresponded
to a single ST247 clone with six spa-variants, being t051 predominant in the ﬁrst
isolates and t303 in the last ones. Among the 9 MSSA isolates, three different clones
were observed. In the second DF508-patient, 19 MRSA (ST228 t067) and 13 MSSA
isolates (one clone) along the same 13 years were found. The ﬁrst NI patient showed
23 MRSA (ST247 t052) and 2 MSSA isolates (1 clone) along 9 years, whereas the
other one NI patient presented only 9 MRSA (ST228 t037) and 1 MSSA isolates
in the last ﬁve years. MRSA clones from the four patients exhibited antibiotic
multirresistance, SCCmec type I and were negative for PVL carriage.
Conclusion: Speciﬁc MRSA clones were persistently isolated from our CF patient,
whereas that MSSA seems to be transitory colonizers. Changes in the spa variant
have been demonstrated in evolved strains from the same ancestor.
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Background: The prevalence of Methicillin Resistant Staphylococcus Aureus
(MRSA) in patients with Cystic Fibrosis (CF) has risen dramatically over the past
10 years. The clinical signiﬁcance of MRSA in CF patients remains undetermined.
It has yet to be deﬁnitively shown if colonisation with MRSA has a negative impact
on those children with CF.
Methods: This is a retrospective chart review of patients with Cystic Fibrosis who
were infected with MRSA over a 10 year period. Information was collected on
frequency and site of MRSA infection. Attendances to hospital, use of antibiotics;
nutrition and lung function 2 years pre and 2 years post infection with MRSA was
recorded. Subjects were matched with CF controls that were never infected with
MRSA over the same time period according to age, sex and pseudomonas status.
Statistical analysis was performed using SPSS version 16.0.
Results: We collected data from 24 patients persistently infected with MRSA and
24 control patients without MRSA. There was a signiﬁcant difference between the
two groups in the rate of decline in percentage FVC, FEV1 and MEF(25−75) (0.007,
0.011, 0.016 respectively where p< 0.05) 2 years after MRSA infection. There was
no signiﬁcant difference between the two groups in the two years leading up to and
one year after infection with MRSA. There were no signiﬁcant differences in the
number of attendances to hospital, use of antibiotics, co-morbidities or nutrition
between the two groups.
Conclusion: Infection with MRSA increases the rate of decline of FEV1%, FVC%
and MEF(25−75)% in patients with Cystic Fibrosis.
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Haemophilus inﬂuenzae is commonly isolated from the airways of patients with
Cystic Fibrosis (CF), particularly during childhood. At the CF clinic at Aarhus
University Hospital Skejby, respiratory cultures are obtained at exacerbations but
are also routinely performed at the monthly visit to the outpatient clinic. During
1999 through 2008, 10297 respiratory cultures were analysed from 180 patients,
and 2910 (28.3%) from 154 patients yielded growth of H. inﬂuenzae. Patients aged
1−7 years were positive for H. inﬂuenzae in more than 40% of their respiratory
cultures, patients aged 4−5 years were on average positive in over half of their
cultures. One hundred and sixty-eight isolates (64% of the total number) cultured
during 2008 were available for a detailed characterisation. Six isolates were found
to be misidentiﬁed and could be classiﬁed within Haemophilus parainﬂuenzae,
Haemophilus parahaemolyticus, “non-haemolytic Haemophilus haemolyticus” and
a not previously described Haemophilus species. Six other isolates were negative
for the fuculokinase gene due to a complete deletion of the fucose operon. The
fuculokinase gene, fucK , is one of seven genes included in the multilocus sequence
typing (MLST) scheme of H. inﬂuenzae, and isolates lacking fucK can not be
assigned a sequence type using the MLST scheme. Such isolates have been
sporadically reported, however, they constituted 6/162 = 4% of H. inﬂuenzae isolates
cultured in our clinic during 2008. The clinical signiﬁcance of this ﬁnding is
unknown.
